











myxuM myza. Ilac a3 uH rospo puBoy noma Y.Makceemn Hazapuau maiidonu
anekmpomazuumupo 6a Byqyn oBap/. To MH 1aM XOAMCAaXOH AIEKTPH Ba MarHUTH
anoxuaa-anoxunaa 6a Hazapu 3bTHOOp THpH(Ta Meurya. AKHYH OHXO Oa TapTHOu
MabJIyM OBapja IIygaH]. MaloHU >IeKTpOMarHuTit aap ¢azo Gedocumna tariiup
Meé0a.

A3 pyu MaH3apa MEXaHUKUHU OJaM Marepus a3 Mmodda ubopam acm rypra
I1aBajl, 1ap Ma3apau NEeKTPOMArHUTUHN OJIaM MaTepHsl Aap LIAKJIU Maiidon OynaHall
XaM Kaiia kapna myn. Xapaxam $hakat qap MOJIa Ba XapaKaTH 3appaxou oH ubopar
HaOyna, 6anku gap cudary MaiJoH Ba XapakaTd MaBUYXOHU AEKTPOMArHUTH AHMIA
HIyJjaHall Tako30 Hamy[l. Tascupu OaitHuxamaurapii hakat ak.1axza na 60 MalioHN
IPaBUTATCUOHH, Oanku 00 cypbaru Maxya 0a BOCUTaW MalJJOHU SIIEKTPOMArHUTI
XaM IIyJaHall YbTUpo¢ Kapaa Iy, XaMHH TaBp MaH3apau IeKTPOMAarHUTHUHN OJIaM
mraki Er.

@ BapoGapu xammH nap Ta0uar MaBYYIMATH AYTO TAabCHPH
OaliHmxamaaTapuu  (GyHIaAMEHTANN-TAbCUPH  OallHUXamMouzapuu
2PAgUMAamMcUOHIl Ba I1eKMPOMAZHUMIT KAiA Wy,

Mamn3apau GU3UKHH 0J1aM 1ap 3aMOHH X03UpPa

Hap oxupxoun acpu XIX Ba aBBasm acpu XX TAIKAKOTXO JIap COXau PU3NKAN aTOM,
MOPCUSXON MaWJOHH 3JICKTPOMArHUTH Haszapusi Jap Oopan KBAaHTXO, TABIUMOTXO
nap 6opan TabraTi MaBYUU 3appax0, KOHYHYHXOH KJIACCUKUU (r3uka 6apon XxaMmaun
XOAMcaxou (PM3WKA YOU HAJOIITAHAIIPO HUIIOH JIOA. TakCUMIIaBUHM Marepus 0a
Mo00au coxubdit coxty (HOCHITaHOK Ba MaioHu Oedocuiia MAbHOU MYTIAKHA XyApPO
TyM Kap/I.

ba xama maknxou Marepusi, Tyaln3Mu KOPITyCKYJIaBii-MaByil (JIyajau3M - 1yroHa)
0a Moz1a Ba MaiiJI0oH Xoc¢ OyaaHalll MyaiisiH kapaa mya. Jlap HaTayau MHXO XOCUSITH
KBaHT JIOIITaHU Marepus Kamid rapaua. babau naitno urynanu guzuxau Keanmii,
KM XapakaTd MHKpPO3appaxopo TaBcu(d Meamxaj Jap MaH3apau SrOHau (DU3HKUU
0J1aM 3JIEMEHTXOM HaB 0a Ha3ap MEeHaMyAari myJ.

[IpuHCcHIIXOW Ha3apusW KBAaHTH MYTIaK ymyMma Oyna, Oapou TaBcud momanu
XaMau 3appaxo, TabCUpH OallHMXamaurapit Ba OaifHMXaMmJaBp3aHHHM OHXO 0a Kop
Oypna MemaBa.

1. Man3apan MeXaHUKHH OJIaM a3 KaJIoM 3JIEMEHTXO Tamkwi édraact?

2. @apku OaitHM MaH3apaxOW MEXaHHWKi Ba JJIEKTPOMArHUTHH OJaM a3 4il
ndopar act?
3. lap 6opau MaH3apau siroHan (PU3UKUU OJIaM YUXO0PO MeIOoHEa?
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§ 59. TAPAKKUETH ®U3HUKA BA TEXHHUKA.
TAAKHUKOTXOU COXAU PU3UKA JAP Y3BEKNCTOH

TapakknéTu pu3nkKa Ba TEXHUKA

Jlap coxTu MOTHIOWMU YAMBHUAT aBBaJl SPOKXOM CAHTHH, O0abl TUPY KaMoOH,
3aphxou a3 JOW coxTamryga, OONFal CaHTHH Ba SPOKXOM MHUCHH TaiI0 IIya.
Mumnos cou menn aap 4-3 Xa3opcoda a3 JIaTyH ac000Xou MeXHATi COXTa IIydaH]I.
Bbawsnarap a3 oxan ucrudona Oypmann. Jlexkoni puBoy Epra, TauXU30TX0H 0006apopn
Ba ac000X0W 3aMHUHITYATOPKYH# maiao mrya. Jap coxTMoH damanrxou 6opdapaop
uXTUpob rapaua. OnaMoH a3 TaHau JapaxT 3aBpak coxTa, Jap 00 MIMHO KapaaHpo &1
rupudrann. bavarap kumtuxou 60a00HT Naitno mynaug. Jactroxxou 6odanmari
coxTa mrymani. XyHapMmanai puBod Meédt. ap acpxon XV-XVI kypau nomuari
coxtaua. Jlap TexHHKam XapOil SAPOKXOM OTAII(UIIOH, MAIIMHA Ba MEXaHU3MXO
nanno mynana. Jlap oxupxom acpum XIX mamuvHau 4YOIKYHWH, ammapard Tele-
rpad, dororpadus, MyXxappukxou NapyHCy3, paano, TeaedoH, KHHeMOTorpadus,
aBTOMOOMJI coxTa Irya. TexHukau xapOit, TpaHCTIOPTH POXHU 0XaH puBoY EPT. Pusnka
Ba TEXHHKa Jap JaBoMH acpu XX O0a uctudonan oH 6a TaBpu Baceh amalil TapIus,
SHEPIUsin EKTPHKA 06a Xama coxaxo Tagouku Xyapo €drt. MammHacosii, aBuar-
CHsI, TEXHUKAW aToM, KHOSpHETHKA Ba TEXHUKAU XUCOO, 3JIEKTPOHUKA, TEIEBUICHNUE,
pakeTaco3il, aBTOMaTHKa, KOCMOHABTHKA, TEXHOJIOTUSH aXOOpOT Ba TUrap coxaxo 6a
napa4au Oanann Tapakki €gr. CaHoatr X04aruy KUIIJIOK, XM3MaTH Maulii, ¢paH, Ma-
opud, MalaHUAT, CIIOPT, COXTMOH, TPAHCIIOPT aJOKa, SHEPreTHKA Ba JUTAP COXAXO0
a3 myaBaddaxusaTxon texHuka ucrtudona Oypmanna. Jap acpu XXI map coxaxowu
TEXHOJOTHAM axO0opoT, Omodu3Mka Ba HAHOTEXHOJOTHA KampuETXom Oy3ypr
IIylaHam Oaropar Kap/a IryJaHi.

TaakuKoTX0M coxau pu3nKa 1ap ¥Y30eKHCTOH

Hap Batanu Mo onumonu Oy3ypr: ®opoodit, bepynit, 1onu Cuno Ba YimyrOek
06a kaMoIn pacuia, ap YHHBEPCHUTETY MHCTHTYTXO Ba XaM MYacCHCaxOW WIMHUHU
akagemusin PaHxo nmap xama camTxou (aHHM ¢(u3MKa 0a TaBpU Baceh KOPXOH
TaJIKUKOTHA Oyp/a MermaBaji.

TapakkuéTxon uiMii 1ap coxau (usrka nap ¥Y36ekucton conxou 1920 - 30 map
naboparopusixon Makradxou o Oypaa uryn. Comu 1932 komurern @aH Tapkud
Epr. Conn 1943 axanemusn Manxon Y30eKHCTOH TAIKWI Kapja HIyf. XaMUH COJI
uHCTHTYTH (usnka-texuukan AD V30ekucton, conn 1956 mHCTHTYTH (u3MKau
A11po, coiu 1966 nnctutytn ActpoHomus, conu 1967 HHCTUTYTH DNEKTPOHUKA, COJIN
1976 urtuxomusu ucrexcomnu «Puszuka — O¢ToO» Tamkwi kapnaa mya. ba capu
MyaccUCcaxou WIMHIO TaIKUKOTHH Ppu3nka conu 1977 mrynp0aum pusnkan xapopar AD-
X0 Y36exucToH, comu 1992 urtuxoausu ucrexconu wimun «Kouroty, comu 1993
MHCTUTYTH MaTepUaIIIMHOCH JTOXWI WyA. [lap MH MyaccHcaxou WIMKA-TaIKUKOTH
Ba Yumsepcruretu Jlasnatun Tomkann (YauepctuTeTdn Mumumu Y36€KMCTOH)
YHUBEPCTUTETH Hasnatun Camapkanna, Yausepctutetd [aBnarun Hyxke,
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YHUBepCTUTETH TeXHUKaW ToIIKaHJ Ba AUrap MakTaOXoW Ol ouj 6a MyaMMOXOHU
T'YHOTYHHU (paHHU (pU3UKA KOPXOHU TAJIKUKOTH Oypna mryna, 0a Tapakkuétu (uznka
Jap MUKECH YaxXOH XMCCau ap3aH/a I'y30IlTa MelaBa/l.

[1ymo 60 KOpXOH TaAKUKOTHA oMt 6a uctrdonan sHeprusu OpTo6 nap Y36eKkucTon
Ba coxau sapo mmHoc mebomen (6a § 32, 37 Hurox, KkyHen). MyBadakkusTxou 0a
JlacT oBapjau OJMMOHHM MamilakaTaMOH OMJl 0a caMTXOHM Jurapu ¢usuka Oexuéc
mebomaa. A3 OH Yymiia, >KOJIAaxou SJIEKTPOH-AApo aap arMocdepa Kamig Kapra
mryg. Xoaucan AMCCOCHATCHSIM TU(PPAKCHOHUIO KOT€PEHTUH SIIPOU MPOTOH Jap
YaxOH SKYMUH IIIya MyailsiH Kap/a 1y SIkuaHa HaMyau TyI0XTaxou CaXTH JOPOU
XOCHSITXOM HUMHOKMJIXO JIOIITa XOCHJI Kapna, XOCUATXOM (PU3UKUU OHXO OMyXTa
mryz. Jlap acocu HaTMYaxou TaJKUKOTXOU OOJION AMOIXOM 3Yy/IMAILOH Xele OalaH,
acbobxon Oapoum OMyXTaHM YapaCHXOU DSJIEKTPOHHMHU Jlap HUMHOKWIXO Te3 0Oa
BYYYJIOSIH/Ia, MAaTPUTCaXO0H (POTOAMOIU TACBUPPO PACOHAH[A, IETEKTOPU KPEMHHIA-
auTUi Ba aurap ac6o6xo 6a Bywyyn oapaa mya. bo xamkxopuu Pyccus 6apou
TATKUKOTXOH KaliXOHH MaTepHaaXxou I'YHOTYH o(apuaa IIy/.

Jlap Myaccucaxou WIMi TaJKUKOTH Ba J1a00OpaTopHsIXOu MaKTaOX0H OJff KOPXOH
WIMI TaJKUKOTHA Jap caMTXOM (PM3MKaW YHUCMXOM CaxT, (U3MKAUu MOJICKYJSApi
Ba XapakaTil, ONTHKAa Ba aKyCTHKa, KU JIOpOH axaMusATH amaiil meOoman, Oypra
MeIaBaja. A3 OH 4ymJiia, CHHTE3M MOJJAX0 Aap XapopaTrxou OayaHj, CTPyKTypa Ba
Tap3X0H HaBU UJI0paM XOCUATXOU OH 00 HypH Jla3epil Kop kap/a urygaact. [lupomerpu
nap unTepBanu 5-1000°C Ba 80-2000°C kopkyHaHAa, Hypa(KaHUU YUCMHU HYpHU
uHppacypx O6apopangapo 6a Kaila rupania - KaOylIKyHaKd HaMy/IW HaB COXTa LY.

Hap myxutxou paskynappodu coxan ONTHKAN MyXUTXOU KOH/IEHCAaTHOKKapa
NaxXHIIaBUU HYPXOH J1a3ep OMyXTa IIy/Ja, 1ap OH XOAKWCAau HaB - JIOMUHUCCEHCUSN
TE3KOpH Baceb TacMa T nrys. Jlap coxau CeKTPOCKOIUS Jap MyXUTXOHU raipuxarTit
Maiiii aHOMaJIMU HYpH JIa3epil Ba X0ucau Xy a3 Xyl KOHYH((OKYC)HOKIIIaBH Kaig
rapaua. ONTHKau HAXXOW HypH FalpUXaTTHM MOAYIATCHALIyna 0a Bydya oBapja
HIyJaacT.

WHuyHUH, &IMOAXOM TYHOT'YHH HypOapopaHnau Oananacamapa (akageMHK
M.C.CaunnoB), 60 xamxopuu Pyccust 0apoum TaIKMKOTXOM KaWXOHHM SIK KaTop
MaTepuaIXou 3apypit opapuaa my.

Jlap mamiakaté MO, TaJKUKOTXOM Jap coxau (usuka Oypaa ucTona jaap
TapakKUETH (U3MKaW 3aMOHHM X03Mpa, 0a ()apoOBOH TaIlITaHU ILAPOUTH 3UCTY
3MHJJATOHUH XAJIK XU3MaT MEKyHa/l.

1. Map Tapakku€Ttu TexHuka, GaHHU (U3MKA, TaKABH OyJaHAIIPO aCOCHOK
@ KyHe]I.
2. Nap Oopau Tapakku€Tu (U3MKa Ba TEXHHUKA a3 KaJAUM TO JaBpau X03Hpa
HaKJ KyHE]I.
3. Jlap 60pan TaAKUKOTXOU OJIMMOHH ¥ 30€KUCTOH Jap coXau (PM3UKa YUX0PO
MeaoHen?
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YABOBU MAMIKXO

Mamku 1. 1. N=1,2-10* t0. 2.d=2,5-10"m. 3. N=1,67-10® t0. 4. V =27
cv’. 5. N=2-10* 1o0.

Mamku 2. 1.v=15moi1. 2.m=352r. 3.N=1,5-10® 0. 4. my=6-10% kr.
6. M =44 r/mon (aHruapuan KapOoHar).

Mamku 3. 1.N=1,8-10**10.2.4=3731.3. Auruapuau kapooHnar.4.n=3,33-10°m3.
5.N=1,0510*10.6.S~072™. 7.m=40g. 8 V=0519.n=310"7 m>.
10%.7/=3-10"m. Monekymnaxou 00 0a sIK KaTOp 4M/a IIaBa, 1apO3UHd XOCHIIIIYIa
a3 macodan 6aiitnu 3amuny OdTo0 = 78125 MapoTnba KajoH MeIIaBa.

1. V=81cm. 12*%. N=3-10*To. 13*. d=2,510° m.

Mamku 4. 1.p=800Tla. 2.p=108«lla. 3. D= 120m/c. 4. E =4-107'Y,
5.p=0,75 kr/M*. 6. D= 2000 m/s . 7. E,=1,125-102'Y

Mamku 5. 3. 3  maporuba meadsosn 4. p =~ 13,8 klla. 5. n =510 m?.
6. N=2,65-10% 10. 7. N = 265 T0.

Mamku 6. 1. D= 1765 m/c . 2. T= 321 K. 3. T=460 K. 4. E =6-1022Y,
5.n=3-10M3. 6.V=0,5m. 7.T=700K. 8.T,=50K.

Mamku 7. 1. V=3 v . 2. v= 3 mon. 3. M =32 r/momn, I'a3u kucaopox (O,).
4.p=2,5xkr/™M>. 5. T=318K. 6.v=24mon. 7.v~2490 mon. 8.7T=700K.

Mamku 8. 1. V'=0,51.2. p=1,2-10°Pa. 3. V= 12,5 n. 4. p = 80 kl1a.

Mamku 9. 1. V,=20n. 2.AT=216K. 3. V=4n1.4. AT=128 K.

Mamku 10. 1. 7=400 K. 2. ®umop = 2,2 mapotuda meadzosn 3. p, = 125
klIa.

Mamku 11.1.p,=1,5-10°Pa. 2. ®umop 1,72 mapotrba kam mrygaact. 3.,,=99 °C.
4. Xaumu ra3 30% 3uém mygaact. 5. h=25m. 6. 7,=120K . 7.7, =200K 8. 7>, =
240 K

Mamku 12. 1. m = 0,8 xr. 2. p =75 xPa. 3. AU = 4487 Y kam mynaacr.
4.AU =12465Y 3uénmynaact 5.AU= 59,6 kY 3uénmynaact 6. AU= 30Y 3uén
mrynaact. 7. 2 mapotuba 3uéj mryaaact

Mamxku 13. 1. AV=0,3m. 2. At=70°C. 3.4=20Y.4.4=0,25 Y.

Mamku 14. 1. 0 = 67,5 k4 2. ¢ = 890 Y/(xr*K) Y/(xr*K) amomunuii
3.0=5044. 4. 0:=78«kY;; 0,=1,95 kY.

Mamku 15.1. m=53,51. 2. 4,2 mapotubasuénmymnaact 3.AU=900Y 3uén
mynaact. 4. L, =113°C. 5.4=200 Y. 6.7, =100K; 4= 4155 Y. 7.m, =48 xr
8. Xwuaporen 2 mapotuba 3uéarap. 9.¢=20°C. 10. Vy, =40 m V>, =40 n.
11. Ar =320 °C.

Mamku 16. 1.m=200r. 2.m=725xr. 3.0=322MY. 4.0=3-10"Y,

Mamku 17.1. A=5 xY. 2.AU= 2,8 x4. 3. A=14 k4. 4. AU=7,5 kY.
5.0=6232Y4. 6.0=500Y. 7.v=1 mon

Mamku 18. 1. 4=252Y,. 2.1=60%. 3.7 =800K . 4.4=390Y. 5. 4=42 Y.
6. AT=335K. 7*. 0; =900 kY. 8*. AT=600 K.

Mamku 19. 1. =28 %. 2. t = 9 nakuka. 3. m = 0,2 xr. 4. m = 37,8 k.
5.7,=300K. 6.4=20kY. 7.5s=138km. 8.N =36kW.
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Mamku 20 1.d~=2,1 mm. 2. r=0,25 mm. 3. h = 10,2 mm. 4. m = 46,7 Mmr.
5.0=23,4mH/M. 6.06=33MH/M. 7.N=285T10. 8.h= 90MMm. 9. AW =96 mxY,
10. AW = 0,5 mY.

Mamku 21. 1.0 =95,5MPa. 2.S5=3cm% 3. h=12,7m 4. FE = 196 I'Tla.
5.d=7,7mm. 6. [ =2548 m.

Mamkn 22. 1. Q = 1008 Y. 2. m = 0,17 kr. 3. Q = 167 kY. 4. A3 nynoxn
5.m=125kr 6. Q=75MHY.

Mamku 23. 1. 9= 11,5MY. 2. 0=-115kr. 3. ¢=58%. 4.9 =063 %.
5.0~=65%. 6. p=10,9 t/m* 7.9 =062 %.

Mamxku 24. 1. 1=2095¢.2.4,=500¢c, =13c. 3. v=12,6¢c.

Mamku 25. 1.a=35°2.d=12wm. 3. 0=1,510*wm/c. 4. B=19°.

5. 5% 3,
S2 nl

Mamkn 26. 1.00=49°.2.n=1,79. 3.00=30°4. n=1,2. 5.n=1,64.

Mamku 27. 1. D, = 2,5 notp, D> = 4 ontp, Ds =10 nntp, D, = -10 norp,
Ds = -4 nutp, Ds=-2,5 nutp. 2. D=4,5 nutp, 3.f=30cMm K =2. 4. F =12 cwm,
D =83 nntp. 5.d=62,5cm. 6. D=3 nnrp. 7. D=-3 gurp. 8. D =4,5 antp.

Mamku 28. 1. K=10. 2. F=1,25cm. 3. K=200. 4.D=1,2m. 5. Jlap sxymam
6. K=4.7.1=90 cm.

Mamku 29. 1.d=50wm. 2. K=833. 3. D=+2 ognrp. Hap omamu aypOux
4.a=12,5cm. 5. D=-225 nutp. 6. a=17 cm.

boOu 1, yaBoOM cymopummxom TecT

I.D| 2B | 3D 4.B 5B 6.B 7.B 8.B 9.D 10.D
I1LA| 12D | 13.A| 14B | 15.C | 16.D | 17.B | 18C | 19B | 20.D
21A|22C |23 A| 24B | 25D | 26.D | 27.D | 28.C | 29.A | 30.B

bo6n 2, 4yaBoOM cynopumxon Tect

1A | 2A | 3B 4.B 5.C 6.B 7.D 8.D 9.C 10.D
11LA|12A |13 A| 14B | 15A | 16.A | 17.A | 18D | 19.D | 20.C
21.C (22.D [23B |24.C |[25.A |26B |27.A 28.A | 29.D

bo6u 3, yaBoOu cynopumxon Tect

1.D |2.C |3.B |4.C 5.A 6.C 7.B 8.A 9.C 10.C
11.D |12.B |13.D [14.A |15.C
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bo0u 4, yaBoOu cynopuimxou TecT

1D | 2B | 3.A 4.A 5.D 6.C 7.D 8.D 9.D 10.A
11.C |12.A| 13B | 14B | 15A | 16.A

bo6u 4, yaBoOu cynopuimxom Tect

1.D 2.D 3.D 4.A 5B 6B | 7.C | 8.C | 9B 10.D
11.D | 12D | 13.C | 14B | 15.B | 16.A
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YaaBanu HUIMIOHAMXAHIad X0JIaTH KUToOM 6a m4opa Joaanryaa

T/p Homy nacabu Comn Xounarn Hmson XomaTH Ku- Hmson
XOHaHIa XOHIII KHTOO poxbapu | T06 XaHroMu poxoapu
XaHTOMU CHH(] Cynopuaad
cuHD

rupupTaH
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Kutobu napcu 6a nqopa 1072 1ryza, 1ap OXUPH COMHM XOHHUIII YaaBaiu 00J10# a3 Tapapu
pox0apu cHH(} Iap acocw MEbEPXOU 3epHH IMyp Kapaa MeraBa;

Has Xosaru KHTOOU TapC XaHTOME OOpPH aBBaJl CYIOPHJIaH.
MyxkoBaaii OyTyH, a3 KHCMH aCOCHU KUTOOU JIapCH 4y/0 HAIy/laacT. Xamau Ba-
Xy0 PaKXOsII XacCT, HAIAPUJIAACT, Ty/I0 HAIIYIAACT, Jap caxu(axo HABHUILT Ba XaTX0
HECT.
MyKkoBa Kay MIyJaacT, KAHOPXOSII KOXHJA, SIKYaH/ XaTXO Kalluia, XOJarH a3
WCMHU aCOCH OIIaB# Jopan, a3 Tapadu nctudogadbapania KaHOATOAXII Tab-
Kanoar6axur K qyJ1 Jopaf, pad (donabapanna K

Mup mrygaact. Bapakxou yy/olnya a3 HaB TabMUp raiira, Jaap 6asse caxudaxo
XaT Kallluja IIy1aaHsi.

Faiipuka - Hoat-
Oaxim

MykoBa xaT KalHaa [Iy4aacT, Japuaaact, a3 KUCMH acoCH 4yJlo ramra- acT &
KM yMyMaH HeCT, FalipukaHoaTOaxm Tabmup mrynaact. Caxudaxo gapunua, Ba-
paKxo HaMmepacaH[, XaT KallliJa, paHr Kapia IIyaaact, KuToO Oapkapop kapza
HaMeIaBas






